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Elementary Teacher Candidates' Conceptions of the
Nature of Science and Science Teaching
Penny L. Hammrich, Temple University

Kathleen K. Blouch, Millersville University

By the time elementary teacher candidates enter a science methods
course, they have been ex;fésed to a substantial amount of science content.
Generally, less attention wiil have been paid to the nature of science and the
teaching of science itself. The nature of science being how science proceeds,
how the scientitic community decides what to accept and reject, and how much
faith there is in a large body of scientific knowledge and beliefs which are
continuously developing. The teaching of science being how scientific
knowledge is communicated, how scientific knowledge is constructed, and how
teachers facilitate instruction for understanding. Yet, understanding the
substance of science without understanding its construction and limitations and
consequently how to communicate scientific knowledge must be considered.

Science educators have not reached a consensus concerning the
specific content or method of instruction to be included in a science methods
course (Lederman, 1992). However, there is an agreement that science
instruction should facilitate the development of an "adequate understanding of
the nature of science" or an understanding of "science as a way of knowing"
(American Association for the Advancement of Science, 1989; Hazen & Trefil,
1991: Rutherford & Ahlgren, 1990). The nature of science has been defined in
many ways throughout the decades dating back to its earliest inception in the
report of the Central Association of Science and Mathematics Teachers (1907)
which emphasized the scientific method and the processes of science. Most

recently the na,turé of science has been defined as an individual's beliefs and
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values inherent to his/her development of scientific knowledge (Lederman &
Zeidler, 1987). Indeed, science educators have been adamant in their
advocacy of student's understanding of the nature of science (Kimball, 1968).
Sauders (1955) described the nature of sciance as the most important aspect of
science teaching.

How well do teacher’candid‘ates understand the nature of science and
the teaching of science? Tiwis is not an idle question nor is it a new one. Over
the last three decades, a number of researchers have used instruments such as
the Test on Understanding Science (Klopfer & Cooley, 1961), the Nature of
Science Scale (Kimball, 1965), and the Nature of Scientific Knowledge Scale
(Rubba & Anderson, 1978) in an attempt to determine what students understand
about the nature of scientific knowledge. There have also been a number of
studies that investigated the relationship between teachers conceptions of the
nature of science and teachers conceptions of the teaching of science
(Brickhouse, 1989, 1990; Duschi & Wright, 1989; Lederman 1986a; Lederman
& Druger, 1985; Lederman & Zeidler, 1987; Zeidler & Lederman, 1989).
Despite these efforts, researchers have not established a generally accepted
view of how teacher candidates' conceptions of the nature of science influence
their conceptions of teaching science such as how to design, structure, and
present science. More specifically, research on teachers' conceptions has
been largely directed at the secondary and university level.

This study attempted to explore the relationship between elementary
teacher candidates' conceptions of the nature of science and their consequent
conceptions of teaching science. It is important to elaborate that past research
has led to the following: (a) science teachers do not possess adequate
conceptions of the nature of science, irrespective of the instrument used to

assess understandings; (b) techniques to improve teachers' conceptions have
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met with some success when they have included either historical aspects of
scientific knowledge or direct attention to the nature of science; (c) academic
background variables are not significantly related to teachers' conceptions of
the nature of science; and (d) teachers understanding of the nature of science is
not fixed and rigid but can and does change. The study followed the
assumption that a teacher‘s'unders:tanding of the nature of science aifects
his/her conceptions of how to design, structure, and present science.

The study reflects the thesis proposed by Munby (1982), namely that
researchers tend to assume students attach the same meaning to questions as
do the developers of the questions;' thereby, students own views remain hidden.

One way to get around this problem is to discover students' own
' understandings in a free-response questionnaire or in an interview setting. In
the last decade many science education research studies have been conducted
in this manner. Collectively, these s.udies have added to the knowledge of
what students understand about the nature of science and the teaching of
science. Yet, while attention has been paid to the relationship between
secondary teachers conceptions of the nature of science and their conceptions
of how to teach science; few studies have sought to look at how elementary
teacher candidates' conceptions of the nature of science influence their
conceptions of teaching science. In attempt to address this issue, a qualitative
study of elementary teacher candidates' conceptions of the nature of science
and thus the impact of such conceptions on their conceptions of teaching
science was conducted. Questions centered around elementary teacher
candidates' conceptions of the nature of science (what is science), personal
construct of teaching science (how they think science should be taught), and
facilitation of science knowledge (how we acquire knowledge thus how they

view how students learn science). The resuits of this study add to the body of
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literature focused on equating teachers' conceptions of the nature of science
with their practice of teaching science.
Science Methods Course

With the recognition that the understanding of the nature of science is a
global conception that frames teachers understanding and teaching of science
(Bohm & Peat, 1989), the a.ythors sought to develop and implement
improvements to the elementary science methods course. The primary focus of
the methods course design was to expose and challenge elsmentary teacher

candidates' conceptions of the nature of science. After doing so, to concentrate

on fostering conceptual growth of the teacher candidates understanding of

teaching science. Forty-seven upper-level elementary education majors at

Temple University participated'in the newly designed elementary science
methods course. The course met for three hours a week for fifteen weeks.
Based on recommendations from the literature the following adjustments were
made to the design of the elementary science teacher education program at
Temple University in Philadelphia, Pennsylvania.

1. The application of cooperative controversy to challenge teacher

candidates conceptions of the nature of science (Cohen, 1986;Johnson

& Johnson, 1979; Linn & Burbules, 1993; Slavin, 1987).

2. The application of an understanding of the nature of science
(Chalmers, 1988; Hodson, 1986; Nadeau & Desautels, 1984;Solomon,
Duveen, Scot, & McCarthym, 1992).

3. The application of a constructivists perspective in educating teacher
candidates (Baird, Fensham, Gunstone & White, 1991; Brooks & Brooks,
1993; Driver & Oldham, 1986; Fosnot, 1989; Roth, 1990; Shapiro, 1994;
Tobin, 1993; Vosniadoe, 1991; Yager, 1991).

4. The abplication of reflective practice where the teacher candidates
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reflect and communicate their conceptions of the nature of science and
effective teaching (Calderhead, 1992; Cronin-Jones, 1991; Dewey, 1933;
Munby & Russell, 1989; Raizen & Micheisohn, 1994; Russell, 1994,
Schon, 1993; Shulman, 1987).

5. The application of an environment that models conceptual change
teaching (Anderson, }987; 6river & Oldham, 1986; Driver, Asoko, Leach,
Mortimer, & Scott, 1994; Hewson, Zeichner, Tabachnick, Blomker, &
Toolin, 1992).

6. The application of the American Association for the Advancement of
science reform initiatives in alignment with the course goals (American
Association for the Advancement of Science, 1990, 1993; Raizen &
Michelsohn, 1994; Shulman, 1987).

The new elementary education methods course incorporated the above
recommendations. Instructional materials included handouts, pertinent
readings on the nature of science and the teaching of science, and videos such
as "The Private Universe" (Schneps, 1987). Teacher candidates actively
participated in discussing and debating their conceptions of the nature of
science and science teaching, developing lessons to match grade specific
benchmarks, constructing alternative assessment measures, and redesigning
and teaching lessons that incorporated alternative teaching strategies to more
effectively communicate science content to elementary students.

Method and Analysis

In order to raeasure pattems and trends in how elementary teacher
candidates define the nature of science and the teaching of science an open-
ended qualitative questionnaire and follow-up interviews were developed and
administered to the elementary teacher candidates prior to and after the

completion of the methods course. The questionnaire contained fifteen
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questions. The questions were divided into three areas: overall conception of

the nature of science, personal construct of the teaching of science, and
facilitation of science knowledge. Follow-up interviews were conducted to
validate the constructs devised to ensure that they represented the teacher
candidates' conceptions as purported by the questionnaire. Teacher candidates
were all told that by writing down their conceptions of the nature of science and
the teaching of science they would be able to discover and reflect upon their
own conceptions. The responses were analyzed by content analysis using the
constant comparative method as outlined by Strauss (1987), measuring
patterns and trends on how teacher candidates define the nature of science and
the teaching of science. Both authors analyzed the responses. One author
analyzed the responses twice for an agreement of 87% (intra-rater reliability).
The agreement between the two author's analysis was 86% (inter-rater
reliability).
Results

Eight broad conceptual categories were identified. The conceptual
categories included: (a) school based science - the practice of science; (b)
knowledge as fact - knowledge as dynamic; (c) no prior conception - surface
conception (novice understanding); (d) no prior conception - reflective
conception (experienced understanding); (e) pedagogical knowledge -

epistemology; (f) terminal leamer - continual leamer; (g) extemal relevancy -

internal relevancy; (h) learning as transmission - leaming as construction.
Results are presented under three main héadings, namely overall conceptions
of the nature of science, personal construct of the teaching of science, and
facilitation of science knowledge.

Qverall conception of the nature of science. Under this heading, the

following questions were asked: What is the nature of science? How did you
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develop your conception of the nature of science? What is a science concept?
How did you develop your conception of what is a science concept? What are
the three most important concepts for elementary science students to come to
understand and why?

Before participating in the science methods course, it was interesting to
note that in view of the fact ghat the elementary teacher candidates were in their
last year of college and had taken the required science courses, few appeared
to have ever considered the initial question, What is the nature of science? In
general, answers represented views of school science rather than science as
practiced By scientists. While this is not surprising, it is disturbing as what
seems to be represented is a view about the learning of the subject of science
rather than its actual practice. A typical response was, "The nature of science is
learning about matter, living things, environment and the whole vicious cycle of
the world" and “1 don't know...| remember reading about the nature of science
along time ago." Aliso it was noted that teacher candidates saw the nature of
science as an entity to be leamed, some phenomena that they themselves were
not apart of. For example, "Science is the study of what is going on and the
properties that exist outside oneselif."

In response to the question, How did you develop your conception of the
nature of science?, overwhelmingly the responses indicated that teacher
candidates developed their conception by what they learned in past science
classes or in the textbook. A general response was, "l developed my
conception by looking back on my experiences in past science
classes...teachers gave me their views of science’ and "What | saw on television
or read in a textbook." Personal involvement and experience with the practice

of science was haydly mentioned as a factor that led to their conception of the
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nature of science, which suggests that school science presents a distorted view
of scientific practices in the real world.

A science concept was seen primarily as a fact, term, or a theory. A
general response was, "a science concept is a term, fact, or theory used to
describe things like organisms, elements, and properties” or * a science concept
is having knowledge of the/world.“‘ A few of the teacher candidates saw a
science concept as an aspect of science such as chemistry, physics, and
biology. Teacher candidates hardly ever mentioned that a science concept is
constructed individually, which suggests that a science concept represented
something to be learned of what aiready exists.

In response to the question, How did you develop your conception of a
science concept?, overwhelmingly the responses indicated past schooling or
they had no idea. A typical response was, “Teachers taught the same things
over and over again, so | thought those were the concepts...what | was told was
important." Teacher candidates hardly ever mentioned that they played a role in
their construction of science knowledge. By large, a science concept was
viewed as something learned through instruction other than by personal
experience or construction.

With respect to the three most important concepts for elementary students
to come to understand, teacher candidates were equally split between the view
that there are particular concepts to be understood such as solids, liquids,
gases, atoms, and matter on the one hand to the view that elementary students
need to understand how, why, and what things can do. Many of the teacher
candidates mentioned that ones own natural environment was important to
learn but not because it was relevant and important to the individual.

Finally, in this section, the nature of science is seen as something

learned in school such as facts, theories, and laws. The nature of science was
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not seen as the practice of science with its limitations and construction over

time. The nature of science was viewed more as a phenomena to learn that
teacher candidates were not apart of. From this science concepts were equally
seen as learned in school. There was no distinction between their conception
of the nature of science and their cpnception of a science concept. it is evident
that teacher candidates have not developed an understanding of their personal
beliefs and values of science and how concept understanding fits into their

conceptions of the nature of science itself.

After participating in the methods course, three-fourths of the teacher

candidates described the nature of science as the process of discovery. A
typical response was, "discovering how things work...investigating and
formulating ideas." In general, answers represented views of the actual practice

of science itself rather than common school science. Also teacher candidates

conceptions revealed that they identified themselves in the process of
discovering science phenomena. For example, "l believe the nature of science
is someone originally asking why something is the way it is and then trying to
change it, improve it, or find out how it works... we shouid use what we know
already to try to make predictions about things are we don't know...science isn't
knowing everything, it is using what you know to learn more about what
surrounds us...I've realized that a science phenomena may not change but my
conception of that phenomena has changed."

In response to the question, How did you develop your conception of the
nature of science?, By large, teacher candidates responses indicated a more
thorough understanding of their conception attributing this to the process of
critical reflection they experience in the methods course. Many teacher
candidates said that their conceptions had changed throughout the methods

course. Another interesting conception expressed by a few teacher candidates
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was that they attributed their conception of the nature of science to a particular

course or teacher. For example, "I developed my conceptions of the nature of
science during my senior year in high school in my physics class...my physics
teacher was a constructivists and taLght us:about science through inquiry
lessons.”

A science concept was seen primarly as relative and subject to personal
construction of meaning. In general, answers reflected that a science concept is
different and always changing. A general response was, "one's own
understanding or perception...ideas that have come about through interaction
with the world." A typical response was, " A scien~2 concept is an idea
someone has about a science topic...it may or may not be correct but it is their
conception."

With respect to how teacher candidates developed their conception of a
science concept, again the overwhelming response was the influence of their
own personal reflection and coming to realize that the learner is invoived in the
process of learning. In general, teacher candidates attributed their conception
change to the challenge and reflection they encountered during their
experience in the methods course. A typical response was, “by beginning to
analyze my conceptions and look beyond the simplicity of just school
science...this methods course forced me to reflect upon my own understanding
and realizing that | need to focus on the learner and not the teaching.”

Few teacher candidates could give examples of the three most important
science concepts for elementary students. In general, views centered on the
conception that science is always changing and while one concept maybe
important to someone it may not be as important to another. Those who did
give responses fogused on ideas and global conceptions such as systems,

interactions.
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Finally, in this section, the nature of science is seen as a process of
disccvery or personal theory building where each person is part of the process
of personal discovery. From this science concepts were viewed as relative in
that concepts are personally constructed based on one's own belief of the
practice of science as a way of knowing. In general, teacher candidates views
began to change to view science c;oncepts as global concepts not independent
isolated facts. It was evider;t that teacher candidates had reflected upon their
conceptions of the nature of science throughout their experience in the science
methods course. While it is tentative to speculate about how this reflection will
impact their eventual practice of teaching science; it is encouraging to discover
that critical reflection and challenging one's own conception can produce at

' least a conceptual change in understanding. Another interesting point is that
the teacher candidates began to view themselves as learners and not just
teachers.

Personal construct of the teaching of science. Under this heading, the
following questions were asked: How do you teach a science concept? What
led to the development of your conception of science teaching? What way of
teaching science would you feel most comfortable using in elementary school
and why? What are the teaching qualities of a science teacher? How did you
develop your conception of the teaching qualities of a science teacher?

Before participating in the science methods course the majority of the
teacher candidates response to the first question was that their conception of
teaching science was seen as teaching through lectures, explanations, and
demonstrations. A typical response was that, "You introduce the concept, you
explain how it became known as a concept and then you demonstrate the
concept." Given this typical response few teacher candidates could give other

ways of teaching science other than how they were taught and leamed science
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in previous courses. Not surprisingly, in light of the previous response to the
first question, responses indicated that past science classes and instructors had
led to their developed conception of teaching science.

With respect to the most comfortabie:ways of teaching science responses
were equally split between teaching the way they were taught on the one hand
and teaching using approaq_bes other than lecture. Although teacher
candidates mentioned approaches such as hands-on and cooperative groups,
they were unsure how to teach this way.

Qualities of a science teacher were seen primarily as someone who is
knowledgeable, a good lecturer, and has enthusiasm. This view is perhaps a
result of the snapshots of science teachers they have typically encountered
throughout school. The conception of teaching qualities was confirmed in the
next question where overwhelmingly the responses indicated that past teachers
led to their conceptions of good science teaching. A typical response was,
“through my college science teachers and through my high school science
teachers...also | leamed the qualities of science teaching from other subject
area teachers. "

Finally, in this section, science teaching was seen as a reflection of past
experience with science teachers they had encountered. Many teacher
candidates indicated that they wanted to teach using different approaches other
than lecture but were unsure how else to teach science any other way. While
few mentioned approaches such as hands-on and cooperative learning, they
indicated that they had no idea how to teach this way, they just thought it was
better than the way they were taught using lecture methods.

After participating in the science methods course, teaching science was
seen primarily as finding out what student's conceptions are, challenging their

conceptions thfough discrepant events and designing lessons that are
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hands -on/minds-on and to facilitate students personal understanding. A typical
response was, "science teachers must be open to change, inquiry, observing...a
teacher must allow students to explore, question, and relate science with a full
meaning of what science is to them.. teachers are learners along with their
students." )

Overwheimingly, the majority of teacher candidates attributed their
conceptions of science teaching to the experience they encountered by what
was modeled in class. Teacher candidates revealed that they were beginning
to see themsel\}es as learners and not just teachers. A typical resporise was,
“throughout the semester | have observed, listened, recorded, and had hands-
on experiences which have helped me foster my development of science
teaching...the methods course has helped me develop into a productive, of:«n-
minded, constructivists person." By large, responses indicated that their
experiences in the methods course validated their desire to teach in a manner
very different from how they were taught.

In response to the question, What way of teaching science would you feel
most comfortable using in elementary school and why?, responses indicated
teaching in a constructivists manner. A typical response was, "l would feel most
comfortable teaching through a constructivists model...the reason for this is
because this model places emphasis on the learner as active participants on
knowledge conception...this model allows students to grow and discover...by
allowing the students to explore and experiment to create understanding and
trust." Many teacher candidates stated that they learned more when exposed to
hands-on activities that challenged their own conceptions; therefore, they feit
comfortable teaching the way they learned. Even through a majority of the
teacher candidates mentioned teaching using a constructivists approach using

hands-on and écoperative learning, a few still added that they still need to
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emphasis vocabulary because they felt unsure about knowing enough about
science content.

Qualities of a science teacher were seen primarily as someone who is
open to change, inquiry, observing, and fostering individual knowledge
construction. A typical response was, “Science teachers must be open to
change, inquiry, observing, t,esting: and using hands-on activities...A science
teacher must allow studen(s to explore, question, and relate to science with a
full meaning of what science is to them." When asked to explain how they
developed their conception of teaching, a majority of teacher candidates
mentioned the teaching and learning models they encountered and through self
reflection. In general responses indicated views that the methods course
fostered their developing conception of teaching science.

Finally, in this section, science teaching was seen as facilitating students
personal construction of science. In doing so to provide many experiences for
students to explore and examine their own prior conceptions. The role of the
teacher was not seen so much as having knowledge of content as it was seen
as having the ability to facilitate an open environment that encourages and
fosters personal understanding. Teacher candidates began to view themselves
as leamers along with the students.

Facilitation of science knowledge. Under this heading, the following
questions were asked: How do students learn science concepts? How did you
develop your conception of how students learn science concepts? How would
you assess whether or not a student understands a science concept? What do
you think are the most common reasons students have trouble understanding
science concepts? What would you do to help students understand a science

concept?
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Before participating in the science methods course, many responses
indicated that students learn science through reading, class, memorizing,
repetition, and leaming vocabulary. There were a few teacher candidates who
mentioned students learn by doing. Aithough a third of the teaching candidates
did not write down an answer or sa.id they had no idea. A typical response was,
"students learn science coqgepts by reading and class talks." In light of their
conceptions of how students learn science the majority of responses indicated
they developed their conceptions of how students learn by past experience in
their science classes. A typical response was, "by how | learned science
concepts...memorizing."

When asked the question, How would you assess whether or not a
student understands a science concept, teacher candidates saw assessmeht as
merely how students perform on quizzes and tests. For example, a common
conception was, "this can be done in many ways through lab results, quizzes,
and tests.”

By large, teacher candidates assigned the responsibility of students
troubled understanding of science concepts on the resuit of students not
studying for quizzes or tests. In other words, teacher candidates saw learning
as an automatic transmission or absorption of scientific knowledge. There was
no mention that leaming is an active process of interpreting information and
constructing understanding. It is not surprising then, that many teacher
c4ndidates attributed students troubled understanding of science concepts as a
lack of transmission of knowledge. Common reasons teacher candidates gave
for students troubled understanding was the result of students not taught
correctly or not taught enough. For example, *It was the way it was taught...not
explained well...sgjence is a little confusing..." Ignored was that learning is an

active process of conceptual understanding.
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Appropriately, teacher candidates when pressed could give few
examples of what they would do when a student doesn't understand. A majority
of the responses indicated that they would explain the material better to help
students understand. However, expiaining material better was seen as merely
going over material again. Half of !he teacher candidates gave no answer as to
what to do to help student tf_nderstand.

Finally, in this section, it is apparent that many teacher candidates saw
learning as a process of a transmission of knowledge and assessment as
merely what students understand through test and quizzes.

After participating in the science methods course, teacher candidates

saw student leaming as an active process of constructing meaning and that

their role as teachers was to facilitate this process through hands-on
experience. A typical response was, "students leam a science concept by
doing, observing, questioning, and analyzing...teachers must allow students to
do this." Teacher candidates assigned their conception of how students learn
through what they experienced and reflected upon in the science methods
course and other practical experiences. An overwhelming response was, “...by
observing, listening, questioning in this class and through my own practicum
experience."

in response to assessment, teacher candidates said they would assess if
a student understands a science concept by how well the student can apply the
concept in class. Many teacher candidates said that they would use multiple
ways to assess depending on what was being assessed.

Overwhelmingly, teacher candidates assigned students lack of
understanding to their troubled construction of knowledge and lack of prior
knowledge. A general response was that “If a student has trouble

understanding é'concept, apparently they have had trouble interpreting
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information and constructing the new information with what they aiready
know...in this case | would try to find ways to help the students construct
understanding...perhaps further challenging their prior conceptions with more
experience." '

Finally, in this section, facilitation and assessment of student
understanding was seen more as an activg process of interpreting and
constructing knowledge and that it is important to use various strategies to
facilitate students understanding of science concepts.

CONCLUSION

The study suggested some promising conclusions:

1. Before participating in the science methods course, few of the teacher
candidates appeared to have even considered the question, What is the
nature of science? In general, responses represented conceptions of
school science such as learning about what exists like matter, living
things, and the environment. Teacher candidates did not see themselves
as a part of science but something outside themselves to be learned.
Teacher candidates did not identify with the actual practice of science
itself. After participating in the science methods course, over three-
fourths of the teacher candidates saw the nature of science as a process
of discovery and personal theory building. Science became something
that they are a part of, something they discover by investigating.

2. Before participating in the science methods course, teacher
candidates identified a science concept as a fact, term, or a theory to be
leamed. Conceptual understanding of science was hardly ever
mentioned. Teacher candidates did not separate their understanding of
the nature of science from their understanding of a science concept. It

was evident that teacher candidates did not recognize that their personal
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beliefs and values of science contributed to their understanding of
science concepts. After participating in the science methods course a
majority of the teacher candidates identified a science concept as being

. relative and subject to personal construction of meaning in which they
saw themselves as part of science. In general, teacher candidates
conceptions began tgfchange to view science concepts as global
concepts not independent isolated facts.

3. Before participating in the science methods course, teacher

candidates did not understand that conceptual understanding is the
basis of learning and the role of the teacher is to facilitate leaming. After
participating in the science methods course, teacher candidates
recognized that learning is more a construction of individual

understanding and that their role should be to facilitate personal

construction.

4. Before participating in the science methods course, qualities of a
science teacher were seen as being knowledgeable in science and a
good communicator; while knowing the learner and facilitating instruction
was rarely mentioned. After participating in the science methods course,
teacher candidates recognized the necessity to understand the learner
and to help foster individual knowledge construction.

5. Before participating in the science methods course, teacher
candidates did not generally recognize that knowing the learner is a
necessary element to instruction, let alone that students conceptually
understand scientific knowledge. Rather, teacher candidates tended to
link qualities of science teaching and understanding to a transmission of
scientific knowledge. Although transmission was not seen as facilitating

students understanding but as transmitting knowledge. After

DRAFT - do not quote or cite




Elementary Teacher Candidates’
19

participating in the science methods course, overwhelmingly, teacher

candidates recognized that learning is an active process of constructing

knowledge and their role as teachers is to facilitate the learning process.
i ion

Understanding the substance of science content without understanding
its construction and limitations and consequently how to communicate scientific
knowledge is an issue that plagues many elementary teacher candidates. For
years teacher candidates have been learning the substance of science without
learning that science is a way of knowing developed through an individual's
beliefs and values and also how to facilitate understanding of science. Teacher
candidates are placed in the unenviable position of communicating science
knowledge to elementary students without the benefit of a clear understanding
of the nature of science. Like many teacher candidates before them, they fall
into the sams pattern of teaching science as they were taught.

Researchers have recognized the need to better prepare teachers to
understand the nature of science and consequently how to teach science. This
recognition has led to two assumptions: (1) a teacher's understanding of the
nature of science is related to his/her students' conceptions; and (2) a teacher's
instructional behaviors and decisions are significantly influenced by his/her
conceptions of the nature of science (Lederman, 1992). However, debate still
surrounds the issue of whether a teacher's understanding of the nature of
science is directly related to their practice of teaching science. Aithough this
study did not address teacher candidates practice of teaching in light of the
understanding of the nature of science, it did address whether or not a teacher
candidates conceptions or understanding of the nature of science has an

influence on their conceptions and understanding of how to teach science.
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it is important to mention that researchers have not determined whether
possessing valid conceptions of the nature of science does necessarily result in
the performance of those teaching approaches which are related to improved
students conceptions. It is evident theugh that teachers cannot teach what they
do not understand, and that simply possessing the desired knowledge does not
ensure the effective commu_’aication to students (MacDonald & Rogan, 1990).

While it can be argued that one science methods course is not enough to make

permanent changes in teacher candidates conceptions of the nature of science
and the teaching of science, nonetheless, conceptions elementary teacher
candidates hold concerning the nature of science and science teaching must be
illuminated and more importantly challenged.

The focus on teachers conception of the nature of science and the impact
such conceptioris have on their teaching of science is not only coming from
educational researchers but from federal and state agencies such as the
National Science Foundation (NSF). Like many other federal and state
agencies, NSF is sponsoring a number of programs that focus on promoting
better articulation between science and education faculty in the preparation of
future science teachers. To this end, many science and education departments
are rethinking how they teach science and ultimately how to link what is taught
in science courses with what is taught in science methods courses. In order to
shed further light on how teachers' conceptions of the nature of science impact
their conceptions of teaching science; universities need to look at the big
picture of how scientific knowledge is communicated between schools within
the university. Science and education faculty need to work together on the

issue of preparing scientifically literate teachers.
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